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(54) Scan driver and a column driver for active matrix display device and corresponding method 

(57) The invention seeks to provide an electronic 
device which can reduce the loads on the circuits for 
supplying data to data lines (1). Pixel circuits (20) are 
disposed corresponding to intersections of scanning 
lines Yn and each of data lines Xm, and each of the 
scanning lines is selected so as to apply data signals or 
reset control signals through corresponding data lines. 
The scanning line driving circuit (13) outputs a sequence 
of scan signals so as to select scan lines that are not 
adjacent to each other and the column line driving circuit 
outputs data signals or reset signals through the data 
iines to the corresponding pixels. 
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Description 

[0001] The present invention relates to an electronic 
device, a method of driving an electronic device, and an 
electronic apparatus. 5 
[0002] Recently, electro-optical apparatuses using or- 
ganic EL elements have attracted attention. The organic 
EL elements are spontaneous light emitting elements 
which do not need a backlight, they are expected to re- 
alize display apparatuses with low power consumption, 
large viewing angle, and high contrast ratio. 
[0003] The electro-optical apparatus comprises a da- 
ta line driving circuit for supplying to each of pixel circuits 
data signals in accordance with the luminance gradation 
of the organic EL elements. The data line driving circuit 
is connected to a controller for outputting image data. 
The data line driving circuit comprises a plurality of sin- 
gle line drivers connected to each of the pixel circuits 
through data lines. Each of the single line drivers gen- 
erates a data signal in accordance with the image data 
output from the controller and supplies the generated 
data signals to the pixel circuits. The pixel circuits apply 
driving currents to the organic EL elements in order to 
control the luminance gradation of the organic EL ele- 
ments in accordance with the data signals (for example, 
refer to patent document Pamphlet of International Un- 
examined Application Publication No. W098/36407. 
[0004] In the electro-optical devices having electro- 
optical elements such as organic EL elements, liquid 
crystal elements, electrophoresis elements or electron 
emitting elements, there are problems in operation de- 
lay due to parasite capacitance as the apparatus are 
having larger size and more accuracy. In particular, the 
problems are very remarkable in the case that the elec- 
tro-optical apparatus employs the method of supplying 
data currents as data signals. In other words, there are 
some cases that the data current applied to each of the 
pixel circuits is not applied in a good accuracy due to 
some wire capacitance of the data lines. As a result, 
since the writing operation on the data current in the pix- 
el circuit is delayed, it is impossible to obtain accurate 
gradation of the electro-optical apparatus. 
[0005] In addition, there are some cases that suffi- 
cient display quality of moving picture is not obtained if 
the states of the pixel circuit are held up to the next data 
writing. 

[0006] The present invention has been mainly made 
in order to solve the aforementioned problems. 
[0007] The first electronic device according to the 
present invention is characterized in that the device 
comprises a plurality of unit circuits disposed corre- 
sponding to intersections of a plurality of scanning lines 
and a plurality of data lines, each unit circuit comprising 
electronic elements; and a control circuit for generating 
reset control signals to carry out reset operations of re- 
setting to predetermined states the electronic elements 
which are included in at least one unit circuit among the 
plurality of unit circuits, wherein output of the data sig- 



nals to the plurality of data lines and the reset operations 
are alternately carried out. 

[0008] In the electronic device, since outputs of the 
data signals to the plurality of data lines and the reset 
operations are alternately carried out, it is possible to 
use the time intervals for the reset operations as time 
intervals for preparing data signals next applied to the 
plurality of data lines. 

[0009] For example, describing the case that display 
of the electro-optical apparatus having electro-optical 
elements such as liquid crystal elements as electronic 
elements by using the data signals, if the non-display 
time intervals are prepared by the reset operations, the 
so called impulse operation can be carried out, so that 
it is possible to enhance the display quality of the moving 
picture, particularly. 

[0010] In addition, "reset control signal" in the present 
invention is a control signal for resetting the electronic 
element to a predetermined state, but it is not particu- 
larly limited, and for example, it may be a signal for hav- 
ing direct function on the electronic element itself or it 
may be a signal for having indirect function on the elec- 
tronic element by having direct function on an active el- 
ement for controlling the electronic element. 
[001 1 ] The second electronic device according to the 
present invention is characterized in that the device 
comprises a plurality of unit circuits disposed corre- 
sponding to intersections of a plurality of scanning lines 
and a plurality of data lines, each unit circuit comprising 
electronic elements, data signals and reset control sig- 
nals for resetting the electronic elements to predeter- 
mined states being supplied to the plurality of unit cir- 
cuits; and a scanning line driving circuit for selecting a 
scanning line from the plurality of scanning lines in ac- 
cordance with the supplied data signals, wherein the 
scanning line driving circuit supplies scanning signals to 
the plurality of scanning lines so that a first scanning line 
which is selected from the plurality of scanning lines in 
order to apply a data signal to a first unit circuit among 
the plurality of unit circuits is not adjacent to a second 
scanning tine which is selected from the plurality of 
scanning lines in order to subsequently supply the data 
signal to a second unit circuit among the plurality of unit 
circuits other than the first unit circuit; and wherein dur- 
ing the time interval from the time that the data signal is 
supplied to the first unit circuit to the time that the data 
signal is supplied to the second unit circuit, the reset 
control signal is supplied to a third unit circuit other than 
the first unit circuit and the second unit circuit. 
[0012] In addition, in the aforementioned electronic 
device, it is preferable that a third scanning line corre- 
sponding to the third unit circuit among the plurality of 
scanning lines be adjacent to the first scanning line and 
the second scanning line. 

[0013] In the aforementioned electronic device, since 
the scanning line driving circuit supplies scanning signal 
to the plurality of scanning lines so that a first scanning 
line which is selected from the plurality of scanning lines 
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in order to apply a data signal to a first unit circuit among 
the plurality of unit circuits is not adjacent to a second 
scanning line which is selected from the plurality of 
scanning lines in order to subsequently supply the data 
signal to a second unit circuit among the plurality of unit 
circuits other than the first unit circuit, for example in the 
case that the electronic device is used as a display ap- 
paratus, the positions applied by the data signals can 
be spatially distributed, so that it is possible to enhance 
visibility as a display apparatus. In addition, if the reset 
control signal is used at the time of non-display, it is pos- 
sible to enhance visibility at the time of displaying mov- 
ing pictures, as described above. Furthermore, it is pos- 
sible to use the time interval for supplying the reset con- 
trol signals as a preparation time interval of the data sig- 
nal next applied. 

[0014] The third electronic device according to the 
present invention is characterized in that the device 
comprises a plurality of unit circuits disposed corre- 
sponding to intersections of a plurality of scanning lines 
and a plurality of data lines, each unit circuit comprising 
electronic elements, data signals and reset control sig- 
nals for resetting the electronic elements to predeter- 
mined states being supplied to the plurality of unit cir- 
cuits; and a scanning line driving circuit for selecting a 
scanning line among the plurality of scanning lines in 
accordance with the supplied data signals, wherein the 
scanning line driving circuit supplies scanning signals to 
the plurality of scanning lines so that a first scanning line 
which is selected from the plurality of scanning lines in 
order to apply a data signal to a first unit circuit among 
the plurality of unit circuits is adjacent to a second scan- 
ning line which is selected from the plurality of scanning 
lines in order to subsequently supply the data signal to 
a second unit circuit among the plurality of unit circuits 
other than the first unit circuit; and wherein during the 
time interval from thetime thatthe data signal is supplied 
to the first unit circuit to the time that the data signal is 
supplied to the second unit circuit, the reset control sig- 
nal is supplied to a third unit circuit other than the first 
unit circuit and the second unit circuit. 
[0015] In addition, in the aforementioned electronic 
device, it is preferable that a third scanning line corre- 
sponding to the third unit circuit among the plurality of 
scanning lines be not adjacent to the first scanning line 
and the second scanning line. 

[001 6] In the aforementioned electronic device, since 
applications of the data signals and the reset operations 
are alternately carried out, it is possible to reduce circuit 
loads of the data line driving circuit due to generation or 
application of the data signals. In addition, it is possible 
to use the time interval for supplying the reset control 
signals as a preparation time interval of the data signal 
next applied. Furthermore, if the reset control signals 
are used to set non-display time intervals in a display 
apparatus, black display is carried out between the ap- 
plications of the data signals, so that it is possible to en- 
hance visibility at the time of displaying moving pictures. 



[0017] The fourth electronic device according to the 
present invention is characterized in that the device 
comprises a plurality of unit circuits disposed corre- 
sponding to intersections of a plurality of scanning lines 

5 and a plurality of data lines, each unit circuit comprising 
electronic elements, data signals and reset control sig- 
nals for resetting the electronic elements to predeter- 
mined states being supplied to the plurality of unit cir- 
cuits; and a scanning line driving circuit for selecting a 

10 scanning lines from the plurality of scanning lines in ac- 
cordance with the supplied data signals, wherein the 
scanning line driving circuit alternately selects scanning 
lines for supplying the data signals thereto and scanning 
lines for supplying the reset control signals thereto. 

15 [0018] In the aforementioned electronic device, since 
the data line driving circuit alternately selects scanning 
lines for supplying the data signals thereto and the scan- 
ning lines for supplying the reset control signals thereto, 
it is possible to use the time interval for supplying the 

20 reset control signals as a preparation time interval for 
the next data signals. In addition, if the reset control sig- 
nals are used as non-display signals in the case that the 
electronic device is used as a display apparatus, black 
display is carried out between the applications of the da- 

25 ta signals, so that it is possible to enhance visibility at 
the time of displaying moving pictures, as described 
above. 

[0019] The fifth electronic device according to the 
present invention is characterized in that the apparatus 

30 comprises a plurality of unit circuits disposed corre- 
sponding to intersections of a plurality of scanning lines 
and a plurality of data lines, each unit circuit comprising 
a first transistor which is controlled by a scan signal ap- 
plied through the corresponding scanning line among 

35 the plurality of scanning lines, a storage element for 
holding a data signal supplied through the first transistor, 
a second transistor whose conduction state is set in ac- 
cordance with the data signal held in the storage ele- 
ment, and electronic elements having applied thereto 

40 voltages or currents having voltage levels or current lev- 
els in accordance with the conduction state of the set 
second transistor; a data line driving circuit for output- 
ting the data signals to the plurality of data lines; and a 
scanning line driving circuit for supplying the scan sig- 

45 nals to the plurality of unit circuits, wherein during the 
time interval from the time that the data signal is supplied 
to a first unit circuit among the plurality of unit circuits to 
the time that the data signal is supplied to a second unit 
circuit other than the first unit circuit, a reset control sig- 

so nal for substantially turning off the second transistor in 
the storage element is supplied to a third unit circuit oth- 
er than the first unit circuit and the second unit circuit 
through the corresponding data line among the plurality 
of data lines. 

55 [0020] In the electronic device, since the reset control 
signals are applied through the data lines, the reset of 
the unit circuits and the charge reset involved in the data 
lines can be simultaneously carried out, it is possible to 
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carry out the writing of the next data in a high speed. 
[0021] In addition, it is preferable that a memory de- 
vice comprising a semiconductor device such as SRAM 
besides a capacitor device to be used as the storage 
element. 

[0022] In the aforementioned electronic device, it is 
preferable that the first scanning line, of the plurality of 
scanning lines, corresponding to the first unit circuit be 
adjacent to the second scanning line, of the plurality of 
scanning lines, corresponding to the second unit circuit, 
and a third scanning line of the plurality of scanning lines 
corresponding to the third unit circuit is not adjacent to 
the first scanning line and the second scanning line. 
[0023] In the aforementioned electronic device, it is 
preferable that the first scanning line, of the plurality of 
scanning lines, corresponding to the first unit circuit be 
adjacent to the third scanning line, of the plurality of 
scanning lines, corresponding to the third unit circuit, 
and the second scanning line . of the plurality of scanning 
lines, corresponding to the second unit circuit is not ad- 
jacent to the first scanning line, of the plurality of scan- 
ning lines, corresponding to the first unit circuit. 
[0024] In the aforementioned electronic device, it is 
preferable that when the reset control signal is supplied 
to the third unit circuit, the third scanning line be selected 
and the reset control signal be supplied to the storage 
element through the first transistor of the third unit cir- 
cuit. 

[0025] In the aforementioned electronic device, it is 
preferable that the data signals be multi-valued. 
[0026] In the aforementioned electronic device, it is 
preferable that current signals be applied as the data 
signals. 

[0027] In the aforementioned electronic device, it is 
preferable that the electronic elements be various elec- 
tro-optical elements such as, for example, LEDs, FEDs, 
inorganic EL elements, liquid crystal elements, electron 
emitting elements, or plasma light emitting elements. 
For example, in case of the EL element, it is preferable 
that the light emitting layer be constructed with organic 
materials. 

[0028] In addition, it is preferable that in all of the 
aforementioned electronic devices, the application of 
the data signals and the reset operation be alternately 
carried out, but it is preferable that the reset operation 
be carried out after consecutively supplying the data sig- 
nals to the unit circuits corresponding to the several 
scanning lines among the plurality of scanning lines. In 
short, it is preferable that at least one reset operation be 
carried out before supplying the data signals to the plu- 
rality of unit circuits corresponding to all the plurality of 
scanning lines. 

[0029] The first method of driving an electronic device 
is characterized to be a method of driving an electronic 
device comprising a plurality of unit circuits disposed 
corresponding to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit circuit com- 
prising electronic elements, the method comprising the 



steps of: supplying a data signal to a first unit circuit 
among the plurality of unit circuits through the corre- 
spondingdata line ar :>ngthe plurality of data lines.sup- 
plying reset control signals for resetting to predeter- 

5 mined states the electronic elements wh ich are included 
in a third unit circuit other than the first unit circuit and 
the second unit circuit among the plurality of unit circuits, 
and supplying a data signal to a second unit circuit other 
than the first unit circuit among the plurality of unit cir- 

io cuits through the corresponding data line among the plu- 
rality of data lines. 

[0030] In the aforementioned method of driving an 
electronic device, it is preferable that scanning lines 
which are selected from the plurality of scanning lines 
15 in order to apply the data signal to the first unit circuit be 
adjacent to the scanning line corresponding to the th • 
unit circuit among the plurality of scanning lines. 
[0031] The second method of drivingan electronicds- 
vice is characterized to be a method of driving an elec- 
20 tronic device comprising a plurality of unit circuits dis- 
posed corresponding to intersections of a plurality of 
scanning lines and a plurality of data lines, each unit 
circuit comprising electronic elements, the method com- 
prising the steps of: selecting one scanning line from the 
25 plurality of scanning lines in order to supply a data signal 
to a first unit circuit among the plurality of unit circuits; 
selecting a scanning line which is not adjacent to the 
one scanning line which is selected to supply the data 
signal to the first unit circuit in order to supply the data 
30 signal to a second unit circuit other than the first unit 
circuit; and supplying reset control signals to a third unit 
circuit other than the first unit circuit and the second unit 
circuit in order to reset the electronic elements which 
are included in the third unit circuit during the time inter- 
as val from the time that the data signal is applied to the 
first unit circuit to the time that the data signal is applied 
to the second unit circuit. 

[0032] The third method of driving an electronic de- 
vice is characterized to be a method of driving an elec- 

40 tronic device comprising a plurality of unit circuits dis- 
posed corresponding to intersections of a plurality of 
scanning lines and a plurality of data lines, each unit 
circuit comprising electronic elements, the method com- 
prising the steps of: selecting one scanning line from the 

45 plurality of scanning lines, and supplying the data sig- 
nals from the corresponding data lines to each of the 
unit circuits conesponding to the selected scanning 
lines; and supplying reset control signals to unit circuits 
which are disposed to correspond to at least one scan- 

so ning line among scanning lines other than the scanning 
lines adjacent to the selected scanning line in order to 
reset the electronic elements which are included in the 
unit circuits to predetermined states. 
[0033] The fourth method of driving an electronic de- 

55 vice is characterized to be a method of driving an elec- 
tronic device comprising a plurality of unit circuits dis- 
posed corresponding to intersections of a plurality of 
scanning lines and a plurality of data lines, each unit 
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circuit comprising electronic elements, the method com- 
prising the steps of: selecting one scanning line from the 
plurality of scanning lines, and supplying data signals 
from the corresponding data lines to each of the unit cir- 
cuits corresponding to the selected scanning lines; and 
selecting at least one scanning line among scanning 
lines which are different from the selected scanning line, 
and supplying reset control signals to unit circuits cor- 
responding to the at least one selected scanning line 
through corresponding data lines of the plurality of data 
lines in order to reset the electronic elements to prede- 
termined states. 

[0034J In the method of driving an electronic device, 
since the reset control signals are applied through the 
data lines, the reset of the charges involved in the data 
lines can be carried out, so that the writing of the next 
data signals can be advantageously carried out. 
[0035] The fifth method of driving an electronic device 
is characterized to be a method of driving an electronic 
device comprising a plurality of unit circuits disposed 
corresponding to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit circuit com- 
prising electronic elements, the method comprising a 
step of: supplying, during the time interval from the time 
that writing of a data signal to the unit circuit starts to 
the time that subsequent writing of a data signal to the 
unit circuit starts, reset control signals to at least one 
unit circuit other than the unit circuit among the plurality 
of unit circuits in order to reset the electronic elements 
to predetermined states. 

[0036] The sixth method of driving an electronic de- 
vice is characterized to be a method of driving an elec- 
tronic device comprising a plurality of unit circuits dis- 
posed corresponding to intersections of a plurality of 
scanning lines and a plurality of data lines, each unit 
circuit comprising electronic elements, the method com- 
prising a step of: supplying reset control signals to at 
least one unit circuit other than the unit circuits among 
the plurality of unit circuits in order to reset the electronic 
elements to predetermined states during the time inter- 
val from the time that writing of data signals to the unit 
circuits starts to the time that subsequent writing of data 
signals to the unit circuits starts. 
[0037] In the method of driving an electronic device, 
if the time interval from the time that a writing of a data 
signal In a unit circuit starts to the time that a next writing 
of a data signal in a unit circuit starts is defined as an 
one frame, a reset operation is carried out over any one 
unit circuit within the one frame, so that it is possible to 
use the time interval in which the reset operation by the 
reset control signal is carried out as a preparation time 
for generating or supplying a next data signal. By doing 
so, it is possible to reduce loads of the data line driving 
circuit for driving data lines or a circuit for supplying reset 
control signals. 

[0038] In addition, in all the aforementioned methods 
of driving an electronic device, since at least one reset 
operation is carried out, and more preferably alternately 



with the application of the data signals, before supplying 
the data signals to the plurality of unit circuits corre- 
sponding to alt the plurality of scanning lines, it is pos- 
sible to reduce the loads of the circuits such as the data 

5 line driving circuit involved in the generation or applica- 
tion of the data signals in comparison to the case that 
the reset operation is carried out after selection of all of 
the plurality of scanning lines are completed. 
[0039] In the aforementioned method of driving an 

10 electronic device, it is preferable that multi-valued or an- 
alog signals be applied as the data signals. 
[0040] In the aforementioned method of driving an 
electronic device, it is preferable that current signals be 
applied as the data signals. 

is [0041] In the aforementioned method of driving an 
electronic device, it is preferable that the electronic el- 
ements be EL elements. 

[0042] In the aforementioned method of driving an 
electronic device, it is preferable that each of the plural- 

20 ity of unit circuits comprise a first transistor which is con- 
trolled by a scan signal applied through the correspond- 
ing scanning line among the plurality of scanning lines; 
a storage element for holding the data signals and the 
reset control signal applied through the first transistor 

25 as an electrical quantity corresponding thereto; and a 
second transistor whose conduction state is set in ac- 
cordance with the electrical quantity held in the storage 
element, and the reset control signal is applied the stor- 
age element to substantially turn off the conduction state 

30 of the second transistor, thereby stopping supplying 
voltage or current to the electronic elements. 
[0043] The aforementioned electronic devices are 
mounted in electronic apparatus according to the 
present invention. 

35 [0044] Embodiments of the present invention will now 
be described by way of further example only and with 
reference to the accompanying drawings, in which:- 

Fig. 1 is a block circuit diagram illustrating the circuit 
40 construction of an organic EL display for describing 

an embodiment according to the present invention. 

Fig. 2 is a circuit diagram for describing the internal 

circuit construction of a display panel portion. 

Fig. 3 is a circuit diagram for describing the internal 
45 circuit construction of a pixel circuit and a data line 

driving circuit. 

Fig. 4 is a timing chart for describing timings of write 
operation and reset operation of data signals. 
Fig. 5 is atiming chart for describing timings of write 
so operation and reset operation of data signals. 

Fig. 6 is a circuit diagram for describing the internal 
circuit construction of a pixel circuit and a data line 
driving circuit. 

Fig. 7 is a circuit diagram for describing the internal 
55 circuit construction of a pixel circuit and a data line 
driving circuit. 

Fig. 8 is a block circuit diagram illustrating the circuit 
construction of an organic EL display for describing 
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an embodiment according to the present invention. 
Fig. 9 is a circuit diagram for describing the internal 
circuit construction of a display panel portion. 
Fig. 1 0 is a circuit diagram for describing the internal 
circuit construction of a pixel circuit and a data line 5 
driving circuit. 

Fig. 1 1 is a circuit diagram for describing the internal 
circuit construction of a pixel circuit and a data line 
driving circuit. 

Fig. 12 is a timing chart for comparing to an embod- io 
iment according to the present invention. 
Fig. 13 is a perspective view illustrating the con- 
struction of a portable type personal computer. 
Fig. 14 is a perspective view illustrating the con- 
struction of a mobile phone. 15 

[First Embodiment] 

[0045] Now, a first embodiment implementing the 
present invention will be described with reference to 20 
Figs 1 to 4. 

[0046] Fig. 1 shows a block circuit diagram showing 
the circuit construction of an organic EL display 10 as 
an electronic device. Fig. 2 shows a block circuit dia- 
gram showing the internal circuit construction of a dis- 25 
play panel portion and data line driving circuit. Fig. 3 
shows a circuit diagram showing the internal circuit con- 
struction of a pixel circuit. 

[0047] In Fig. 1 , the organic EL display 1 0 comprises 
a display panel portion 1 1 , a data line driving circuit 1 2, 30 
a scanning line driving circuit 13, a memory 14, an os- 
cillating circuit 15, a power supply circuit 16, and a con- 
trol circuit 17. 

[0048] Each of the components 11 to 1 7 of the organic 
EL display 10 may be constructed with independent 
electronic parts, respectively. For example, each of the 
components 12 to 17 may be constructed with a semi- 
conductor integrated circu it device comprising one chip. 
In addition, all or some of the components 11 to 17 may 
be constructed as an integrated electronic part. For ex- 
ample, the data line driving circuit 12 and the scanning 
line driving circuit 13 may be integrated in the display 
panel portion 11. All or some of the components 11 to 
1 6 may be constructed with a programmable IC chip, 
and thus their functions may be implemented in a soft- 
ware manner by programs which are written in the IC 
chip. 

[0049] As shown in Fig. 2, the display panel portion 
1 1 comprises pixel circuits 20 which are a plurality of 
unit circuits or electronic circuits disposed at positions 
corresponding to intersections of data lines Xm (m is an 
natural number) and a plurality of scanning lines Yn (n 
is an natural number) which extend along the row direc- 
tion. In other words, the pixel circuits 20 are connected 
between the data lines Xm extending along the column 
direction and the scanning lines Yn extending along the 
row direction, so that pixel circuits 20 are aligned in a 
matrix. The organic EL elements 21 as electronic ele- 



ments or current driving elements are provided in the 
pixel circuit 20. The organic EL elements 21 are light 
emitting elements for emitting light by supplying driving 
currents. 

[0050] In the present embodiment, the pixel circuits 
20 includes three types of pixel circuits of red, green and 
blue pixel circuits 20R, 20G, and 20B. The red pixel cir- 
cuits 20R comprise the organic EL elements 21 for emit- 
ting red light from light emitting layers made of organic 
materials. The green pixel circuits 20G comprise the or- 
ganic EL elements 21 for emitting green light from light 
emitting layers made of organic materials. The blue pixel 
circuits 20B comprise the organic EL elements 21 for 
emitting blue light from light emitting layers made of or- 
ganic materials. 

[0051] The red pixel circuits 20R, the green pixel cir- 
cuits 20G and the blue pixel circuits 20B are repeatedly 
aligned in sequence. Therefore, the red, green and blue 
pixel circuits 20R, 20G, and 20B aligned in such a man- 
ner are connected between the data lines Xm disposed 
along the column direction and the scanning lines Yn 
extending along the row direction. 
[0052] The data line driving circuit 12 comprises sin- 
gle line driving circuits 30 corresponding to each of the 
data lines Xm. Each of the single line driving circuits 30 
supply data signals to the corresponding red, green and 
blue pixel circuits 20R, 20G, and 20B through the data 
lines Xm. 

[0053] As shown in Fig. 3, each of the pixel circuit 20 
comprises a driving transistor Q1 as a second transistor, 
a switching transistor Q2 as a first transistor and a stor- 
age capacitor C1 as a storage element. The driving tran- 
sistor Q1 is constructed with P channel transistor. The 
switching transistor Q2 is constructed with N channel 
transistor. 

[0054] The drain of the driving transistor Q1 is con- 
nected to the anode of the organic EL element 21 and 
its source is connected to a power supply line VL for 
supplying driving voltage Vdd. The gate of the driving 
transistor Q1 is connected to the storage capacitor C1 
[0055] The other end of the storage capacitor C1 is 
connected to the power supply line VL. The gate of the 
switching transistor Q2 of the pixel circuit is connected 
to the corresponding one of the scanning lines Yn. In 
addition, the drain of the switching transistor Q2 is con- 
nected to one of the data lines Xm and its source Is con- 
nected to the gate of the driving transistor Q1 and the 
storage capacitor C1 

[0056] As shown in Fig. 3, each of the single line driv- 
ing circuits 30 comprises a data voltage generating cir- 
cuit 30a and a reset voltage generating circuit 30b. Each 
of the data voltage generating circuits 30a supplies data 
signal VD to the pixel circuit 20 connected to a corre- 
sponding data line Xm through first switches Q11 . Gen- 
erally, the data signals VD generated by the data voltage 
generating circuit 30a may have binary value or digital 
value, but in the present invention, the data signals are 
multi-valued preferably with 64 voltage levels. 
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[0057] The reset voltage generating circuits 30b sup- 
ply reset voltages Vr as reset control signals to the pixel 
circuits 20 connected to the corresponding data lines 
Xm through second switches Q1 2. The reset control sig- 
nals are signals for stopping the supply of current to the s 
organic EL elements 21 but they are not particularly lim- 
ited thereto. Here, the reset voltages Vr are set to volt- 
ages for setting charge quantities which should be held 
in the storage capacitors C1 in orderto make conduction 
states of the driving transistors Q1 be in substantial OFF io 
states. 

[0058] Specifically, in the case that the driving transis- 
tor is a P channel transistor similar to the present em- 
bodiment, it is sufficient that the reset voltage Vr is a 
voltage having the value or more that is a source poten- 
tial Vdd of the driving transistor Q1 subtracted by a 
threshold voltage Vth of the driving transistor Q1 , and 
in the present embodiment, the reset voltage Vr is set 
to be equal to the driving voltage Vdd applied to the pow- 
er supply line VL. 20 
[0059] In addition, in the case that the driving transis- 
tor Q1 is a N channel transistor, if the reset voltage Vr 
which is a voltage having the value or less that the 
source potential of the driving transistor Q1 added to the 
threshold voltage Vth of the driving transistor Q1 , the 25 
driving transistor Q1 is in the substantial OFF state. 
[0060] The first switch Q11 is constructed with a N 
channel transistor and its conduction state is controlled 
by the a first gate signal G1 . The second switch 012 is 
constructed with a P channel transistor and its conduc- 30 
tion state is controlled by a second gate signal G2. 
Therefore, it is possible to apply any one of the data sig- 
nal VD and the reset voltage Vr to each of the data lines 
Xm by controlling the conduction of each of the first and 
second switches Q11 , Q12 . 35 
[0061] The scanning line driving circuit 13 appropri- 
ately selects one of the scanning lines Yn, thereby se- 
lecting a pixel circuit group for one row. The scanning 
line driving circuit 13 comprises a decoder circuit in the 
present embodiment, so that one of the scanning lines *o 
Yn can be appropriately selected based on address sig- 
nals ADn from the control circuit 1 7 and a scan signal 
SC1 (Yn) corresponding to the one scanning line can 
be output. In other words, it is possible to sequentially 
select the scanning lines Yn from the top portion in ac- 
cordance with the address signals ADn sequentially out- 
put from the control circuit 17, and also it is possible to 
select optionally the scanning lines Yn (for example, in 
every other scanning line). 

[0062] in addition, when the switching transistor Q2 50 
of the pixel circuit 20 on the scanning line selected in 
accordance with the scan signal SC1 (Yn) which turns 
ON the switching transistor Q2, the data signal VD or 
the reset voltage Vr is supplied to the storage capacitor 
C1 through the corresponding data line of the data lines 55 
Xm in the conduction states of the first and second 
switches Q11 , Q12. 

[0063] The memory 1 4 stores the display data applied 



from the computer 18. The oscillating circuit 15 supplies 
a reference operating signal to the other components of 
the organic EL display 1 0. The power supply circuit 16 
supplies driving power for each of the components of 
the organic EL display 10. 

[0064] The control circuit 17 wholly controls each of 
the components 1 1 to 1 6. The control circuit 1 7 converts 
the display data (image data) stored in the memory 14 
for indicating the display states of the display panel por- 
tion 11 into matrix data for indicating the light emitting 
gradations of each of the organic EL elements 21 . The 
matrix data comprises the address signals ADn for des- 
ignating the scanning line outputting the scan signal 
SC1 (Yn) in order to select a pixel circuit group for one 
row and the data signal generating driving signals for 
setting the data signals VD in order to set the lumines- 
cence of the organic EL elements 21 In the selected pix- 
el circuit group. In addition, the address signals ADn is 
supplied to the scanning line driving circuit 13. Further- 
more, the data signal generating driving signals are ap- 
plied to the data line driving circuit 12. 
[0065] In addition, the control circuit 17 previously 
sets the selection sequence of the scanning lines for 
writing (setting) of the data signal VD and writing (reset- 
ting) of the reset voltage Vr to the pixel circuit 20 based 
on the display data stored in the memory 1 4 by selecting 
the scanning lines. 

[0066] In addition, the control circuit 17 carries out 
driving timing control of the scanning lines Yn and data 
lines Xm, and at the same time, outputs the gate signals 
G1 , G2forcarrying out the conduction control of the first 
and second switches Q1 1 , Q1 2 of the single line driving 
circuit 30. 

[0067] Next, the functions of the organic EL display 
10 constructed as described above will be described in 
accordance with the selecting operations of the scan- 
ning lines and the driving operations of the data lines of 
the control circuit 17. In addition, for easy description, 
an exemplary organic EL display 10 comprising six 
scanning lines (Y1 to Y6) will be described. Fig. 4 is a 
timing chart of the scanning signals SC1 (Y1 to Y6) out- 
put to the six scanning lines Y1 to Y6. 
[0068] Now, the operation of the one scanning line of 
the scanning lines Y1 to Y6 will be described. In a set 
time interval T1 set by the scanning signals SC1 (Y1 to 
Y6), a data signal VD Is written in the pixel circuit 20 
disposed corresponding to the selected scanning line. 
After the set time interval T1 and predetermined time 
Tx1 , the reset voltage Vr is written in the pixel circuit 20 
corresponding to the scanning line selected in the reset 
time interval T2 set by the scanning signals SC1 (Y1 to 
Y6). After the reset time interval T2 and predetermined 
Tx2, the aforementioned set time interval T1 arrives and 
the red, green and blue data signals VD are written in 
the pixel circuit 20. After that, the same selections are 
repeated and the pixel circuits are driven. 
[0069] In the scanning lines Y1 to Y6, there are the 
scanning lines (for example, the scanning line Y1 ) which 
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are started from the set time interval T1 and the scan- 
ning lines (for example, the scanning line Y4) which are 
started from the reset time interval T2. In other words, 
the reset time interval T2 may be performed before the 
set time interval T1 in order to write new data, and the 
scanning lines for writing (setting) the data signals VD 
and the scanning lines for writing (resetting) the reset 
voltages Vr are alternately selected in time. In addition, 
in the timing chart of Fig. 4, at the time of selecting the 
scanning lines, the selecting sequence is set to select 
the scanning line selected before one scanning line and 
the scanning line other than the adjacent scanning lines. 
[0070] In addition, as shown in Fig. 4, the control cir- 
cuit 17selects the scanning lines for setting or resetting 
in the selecting sequence of scanning line Y1 (setting) 
-> scanning line Y4 (resetting) -» scanning line Y2 (set- 
ting) -> scanning line Y5 (resetting) -> scanning line Y3 
(setting) -> scanning line Y6 (resetting) -» scanning line 
Y4 (selling) -» scanning line Y1 (resetting) -> scanning 
line Y5 (setting) -> scanning line Y2 (resetting) -» scan- 
ning line Y6 (setting) -> scanning line Y3 (resetting) , and 
output address signals ADn to the scanning line driving 
circuit 13 to repeat the setting sequence. 
[0071] On the other hand, as shown in Fig. 5, the 
scanning lines for setting or resetting may be selected 
in the selecting sequence of scanning line Y1 (setting) 
-» scanning line Y2 (resetting) -» scanning line Y3 (set- 
ting) -> scanning line Y4 (resetting) -> scanning line Y5 
(setting) -» scanning line Y6 (resetting) scanning line 
Y1 (resetting) -> scanning line Y2 (setting) -» scanning 
line Y3 (resetting) -> scanning line Y4 (setting) -» scan- 
ning line Y5 (resetting) -> scanning line Y6 (setting). 
[0072] in other words, any one side of the even num- 
bered scanning lines and the odd numbered scanning 
lines is selected in order to write data, the other side is 
selected in order to apply a reset control signal, and at 
the same time, the writing of data and the application of 
reset control signals are alternately performed in time. 
[0073] In addition, it is preferable that any one side of 
the even numbered scanning lines and the odd num- 
bered scanning lines be selected in order to consecu- 
tively perform the writing of the data, and then the other 
side of the even numbered scanning lines and the odd 
numbered scanning lines is consecutively applied with 
the reset control signals. In this case, there are some 
problems that the writing of the data is concentrated in 
time for a short time scale, but it is possible to use the 
time interval for supplying the reset control signals as a 
data preparation time interval for writing the next data. 
In short, by alternately repeating the writing of the data 
and the resetting for any repeating units, it is possible 
to use the time interval for performing the resetting or 
the time interval in which the pixel circuit holds a reset 
state as the time interval for preparing the data signals 
applied through the data lines. 

[0074] Next, the operation of the pixel circuit 20 of the 

selected scanning line will be described. 

[0075] First, under the state that the first gate signal 



G1 for turning ON the first switch Q1 1 , the scan signals 
SC1 (Y1 to Yn) for turning ON the switching transistor 
Q2 are applied through the scanning line Yn in the set 
time interval T1 , thereby turning ON the corresponding 

5 switch transistor Q2. At this time, the data signal VD is 
supplied to the storage capacitor C1 through the data 
lines X1 to Xm and the switching transistor Q2. 
[0076] By doing so, the storage capacitor C1 is held 
with the charge quantity corresponding to the data sig- 

10 nal VD. A voltage according to the charge quantity is 
applied as a gate voltage to the driving transistor Q1 , 
thereby setting the conduction states of the driving tran- 
sistor Q1. A current having current levels according to 
the conduction states passes through the driving tran- 

*5 sistor Q1 , and the current is supplied to organic EL ele- 
ment 21 as a driving current of the organic EL element 
21 , thereby starting light emitting of the organic EL ele- 
ment 21 . 

[0077] After the set time interval T1, although the 
20 switching transistor Q2 is in OFF state, since the charge 
quantity set by the data signal VD is held on the storage 
capacitor C1 the application of the driving current is not 
stopped over the organic EL element 21. 
[0078] After the light emitting time interval T3, the first 
25 switch Q11 and the second switch Q1 2 are in OFF and 
ON states, respectively, and in turn, the scan signals 
SC1 (1 to Yn) for turning ON the switching transistor Q2 
are output, thereby the reset voltage Vr is applied from 
the reset voltage generating circuit to the storage ca- 
30 pacitor C1 through the data lines Xm and the switching 
transistor Q2. 

[0079] Next, after the reset time interval T2, the 
switching transistor Q2 is in OFF state, the state of stop- 
ping the application of the driving current to the organic 

35 EL element 21 is held in the time interval Tx2, and then 
the start of the next set time interval T1 waits. 
[0080] The pixel circuit shown in Fig. 6 is employed in 
place of the pixel circuit shown in Fig. 3. 
[0081] The pixel circuit 20 shown in Fig. 6 comprises 

40 a driving transistor Q20 as a second transistor, a switch- 
ing transistor Q22 as a first transistor, a light emitting 
interval control transistor 023, a switching transistor 
Q21 for controlling electrical connections of the drain 
and gate ofthe driving transistor Q20, and the storage 

45 capacitor C1 as a whole element. The driving transistor 
Q20 is constructed with a P channel transistor. The 
switching transistors Q21 , Q22 and light emitting inter- 
val control transistor Q23 are constructed with N chan- 
nel transistors. 

50 [0082] The drain of the driving transistor Q20 is con- 
nected to the anode of the organic EL element 21 
through the light emitting interval control transistor Q23 
and its source is connected to the power supply line VL. 
The driving voltage Vdd for driving the organic EL ele- 

55 ment 21 is supplied to the power supply line VL. The 
storage capacitor C1 is connected between the gate of 
the driving transistor Q20 and the power supply line VL. 
[0083] In addition, the gate of the driving transistor 
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Q20 is connected to the drain of the switching transistor 
Q21 . The source of the switching transistor Q21 is con- 
nected to the drain of the switching transistor Q22. In 
addition, the drain of the switching transistor Q22 is con- 
nected to the drain of the driving transistor Q20. 
[0084] In addition, the source of the second switching 
transistor Q22 is connected to the single line driving cir- 
cuit 30 of the data line driving circuit 12 through data 
lines Xm. Furthermore, a data current generating circuit 
40a is provided to the single line driving circuit 30. The 
data current generating circuit 40a outputs a data signal 
ID as a multi-valued data signal to each of the pixel cir- 
cuits 20. The data signal ID is a current signal. The data 
lines Xm are connected to the data current generating 
circuit 40a through the first switch Q11 . In addition, the 
data lines Xm are also connected to the reset voltage 
generating circuit 30b through the second switch Q1 2. 
[0085] Therefore, when the first switch Q1 1 is turned 
ON, the data signal ID is supplied to each of the pixel 
circuits 20 through the data lines Xm. In addition, when 
the second switch Q12 is turned ON, the reset voltage 
Vr is supplied to each of the pixel circuits 20 through the 
data lines Xm. 

[0086] In addition, the first scanning lines Yn (1) is 
connected to the gates of the switching transistors Q21 , 
Q22, and the switching transistors Q21 , Q22 are con- 
trolled by the first scan signal SC1 (Yn) applied from the 
first scanning line Yn (1). In addition, the second scan- 
ning line Yn (2) is connected to the gate of the light emit- 
ting interval control transistor Q23. Furthermore, the 
light emitting interval control transistor Q23 is controlled 
by the second scan signal SC2 (Yn) applied from the 
second scanning line Yn (2). 

[0087] When the first scan signal SC1 (Yn) for turning 
ON the first switch Q11 , turning OFF the second switch 
Q12, turning OFF the light emitting interval control tran- 
sistor Q23, and turning ON the switching transistors 
Q21 . Q22 is applied, the data line Xm and the switching 
transistors Q21 , Q22 are electrically connected, and the 
data signal ID which is a current signal passes through 
the driving transistor Q20 and the switching transistor 
Q22. By doing so, charge quantity corresponding to the 
data signal ID is held at the storage capacitor C1 thereby 
setting the conduction state of the driving transistor Q20. 
[0088] After setting the conduction of the driving tran- 
sistor Q20, the switching transistors Q21, Q22 are 
turned OFF, thereby disconnecting the electrical con- 
nection of the data line Xm and the pixel circuits 20. 
[0089] Subsequently, by supplying the second scan 
signal SC2 (Yn) for turning ON the light emitting interval 
control transistor Q23 to the gate of the light emitting 
interval control transistor Q23, the current level corre- 
sponding to the conduction states of the driving transis- 
tor Q20 is obtained and also the current passing through 
the driving transistor Q20 is supplied to the organic EL 
element 21 as a driving current of the organic EL ele- 
ment 21. 

[0090] Next, by turning OFF the first switch Q11 , turn- 



ing ON the second switch Q12, and in turn, turning the 
switching transistors Q21 , Q22, the reset voltage Vr 
from the reset voltage generating circuit 30b is supplied 
to the storage capacitor C1 through the switching tran- 

5 sistors Q21 , Q22. When the reset voltage Vr is set to be 
a voltage for substantially turning OFF the driving tran- 
sistor Q20, the driving transistor Q20 is turned OFF. Af- 
ter turning OFF the driving transistor Q20, and in turn, 
turning OFF the switching transistors Q21n Q22, the 

10 timing for supplying the next data signal ID waits. 
[0091] In addition, in the case that the driving transis- 
tor is a P channel transistor similar to the present em- 
bodiment, the reset voltage Vr may be a voltage having 
the value or more that is a source potential Vdd of the 

is driving transistor 01 subtracted by a threshold voltage 
Vth of the driving transistor Q1 , and in the present em- 
bodiment, the reset voltage Vr is set to be equal to the 
driving voltage Vdd applied to the power supply line VL. 
[0092] In other words, in the case that the driving tran- 

20 sistor Q1 is a N channel transistor, if the reset voltage 
Vr which is a voltage having the value or less that the 
source potential of the driving transistor Q1 added by 
the threshold voltage Vth of the driving transistor Q1 , 
the driving transistor Q1 is in a substantial OFF state. 

25 [0093] The pixel circu it shown in Fig . 7 is employed in 
place of the pixel circuit shown in Fig. 3. 
[0094] In Fig. 7, the conduction states of the switching 
transistor Q21 are controlled by the scan signal SC11 
(Yn). The conduction states of the switching transistor 

30 Q22 are controlled by the scan signal SC12 (Yn). 

[0095] By turning ON the first switch Q1 1 , turning OFF 
the second switch Q12, and turning ON the switching 
transistors Q21 , Q22, the data lines Xm and the switch- 
ing transistors Q21 , Q22 are electrically connected, the 

35 data signal which is a current signal passes through the 
switching transistor Q22 and a complementary transis- 
tor Q24 of which gate is commonly connected to the 
storage capacitor C1 with the driving transistor Q20. By 
doing so, charge quantity corresponding to the data sig- 

40 nal ID is held at the storage capacitor C1 thereby setting 
the conduction states of the driving transistor Q20. 
[0096] After setting the conduction state of the driving 
transistor Q20, the switching transistors Q21 , Q22 are 
turned OFF, thereby disconnecting the electrical con- 

45 nection of the data line Xm and the pixel circuits 20. 
[0097] And then, the current level corresponding to 
the conduction states of the driving transistor Q20 is ob- 
tained and also the current passing through the driving 
transistor Q20 is supplied to the organic EL element 21 

50 as a driving current of the organic EL element 21 . 

[0098] In addition, since the pixel circuit shown in Fig. 
7 does not comprise the light emitting interval control 
transistor for controlling electrical connection of the driv- 
ing transistor Q20 and the organic EL element 21 similar 
55 to the pixel circuit shown in Fig. 6, the termination of the 
setting of the conduction states of the driving transistor 
Q20 is not waited and the application of the driving cur- 
rent to the organic EL element 21 is started. 
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[0099] Next, by turning OFF the first switch Q1 1 , turn- 
ing ON the second switch Q12, and in turn turning ON 
the switching transistors Q21 , Q22, the reset voltage Vr 
from the reset voltage generating circuit 30b is supplied 
to the storage capacitor C1 through the switching tran- 
sistors Q21 , Q22. When the reset voltage Vr is set to be 
a voltage for substantially turning OFF the driving tran- 
sistor Q20, the driving transistor Q20 is turned OFF. Af- 
ter turning OFF the driving transistor Q20, and in turn, 
turning OFF the switching transistors Q21 , Q22, the tim- 
ing for supplying the next data signal ID waits. 
[0100] In addition, in the case that the driving transis- 
tor is a P channel transistor similar to the present em- 
bodiment, the reset voltage Vr may be a voltage having 
the value or more that is a source potential Vdd of the 
driving transistor Q1 less the threshold voltage Vth of 
the driving transistor Q1 , and in the present embodi- 
ment, the reset voltage Vr is set to be equal to the driving 
voltage Vdd applied to the power supply line VL. 
[01 01 ] In other words, in the case that the driving tran- 
sistor Q1 is a N channel transistor, if the reset voltage 
Vr which is a voltage having the value or less than the 
source potential of the driving transistor Q1 plus the 
threshold voltage Vth of the driving transistor Q1 , the 
driving transistor Q1 is in the substantial OFF state. 
[0102] Although the reset control signal is supplied to 
the pixel circuit through the data signal in addition to the 
data signal in the aforementioned embodiment, the re- 
set control signal or reset voltage may be applied to the 
pixel circuit through the signal lines other than the data 
lines. 

[01 03] For example, similar to the construction shown 
in Fig. 8, there is an exemplary electronic device which 
comprises a reset control signal generating circuit 19 in 
addition to the display panel portion 1 1 , data line driving 
circuit 12, the scanning line driving circuit 13, the mem- 
ory 14, the oscillating circuit 15, the power supply circuit 
1 6, and the control circuit 1 7. 

[01 04] As shown in Fig. 9, in addition to the data lines 
Xm (m is a natural number) extending along the column 
direction and the scanning lines Yn (n is a natural 
number), as the second signal lines, extending along the 
row direction, voltage signal transmitting lines Zp (p is 
a natural number), which is disposed to each of the pixel 
circuits 20 in the direction interconnecting the data lines 
Xm and also is connected to the reset control signal gen- 
erating circuit 19 is connected to the display panel por- 
tion 1 1 . The reset voltages Vr from the reset control sig- 
nal generating circuit 1 9 are applied to the correspond- 
ing pixel circuits 20 through the voltage signal transmit- 
ting lines Zp. 

[0105] Fig. 10 illustrates an example of the pixel circuit 
suitable for the aforementioned construction. 
[01 06] The pixel circuits 20 are connected to the scan- 
ning lines Yn (1 ), Yn (2) : the data lines Xm, and the volt- 
age signal transmitting lines Zp. Each of the pixel circuits 
20 comprises the driving transistor Q20 as a second 
transistor, the switching transistor Q21 as a first transis- 



tor, the storage capacitor C1 as a whole element, the 
switching transistor Q22 for controlling the electrical 
connection of the voltage signal transmitting lines Zp 
and the pixel circuit 20, and the complementary transis- 

5 tor Q25. The driving transistor Q20 and the complemen- 
tary transistor Q25 are constructed with P channel tran- 
sistors. The switching transistors Q21 , Q22 are con- 
structed with N channel transistors. 
[01 07] The drain of the driving transistor Q20 is con- 

10 nected to the pixel electrode of the organic EL element 
21 and its source is connected to the power supply line 
VL. The driving voltage Vdd for driving the organic EL 
element 21 is supplied to the power supply line VL and 
the driving voltage Vdd is set to be a voltage value higher 

is than the operating voltage Vdx. The storage capacitor 
C1 is connected between the gate of the driving transis- 
tor Q20 and the power supply line VL. 
[0108] The gate of the driving transistor Q20 is con- 
nected to the source of the switching transistor Q21 

20 through the complementary transistor Q25. In addition, 
the gate of the driving transistor Q20 is connected to the 
drain of the switching transistor Q22. 
[0109] The scanning line Yn (1) is connected to the 
gate of the switching transistor Q21. In addition, the 

25 scanning line Yn (2) is connected to the gate of the 
switching transistor Q22. 

[0110] The source of the switching transistor Q22 is 
connected to the reset signal generating circuit 19, the 
first switch Q1 and the second switch Q2 through the 
30 voltage signal transmitting lines Zp. The drain of the 
switching transistor Q21 is connected to the single line 
driving circuit 30 through the data lines Xm. 
[0111] Therefore, when the scan signal SC1 (Yn)and 
the scan signal SC2 (Yn) for turning ON the switching 
35 transistor Q21 and the switching transistor Q22, respec- 
tively, are applied to turn ON the first switch Q1 , the data 
signal ID which is an current signal flows via the switch- 
ing transistors Q21 , Q22, the complementary transistor 
Q25 and the first switch Q1 , and then the charge quan- 
go tity corresponding to the data signal ID is held on the 
storage capacitor C1 thereby setting the conduction 
states of the driving transistor Q20. 
[0112] Next, by turning OFF the switching transistor 
Q21 and the switching transistor Q22 and holding the 
45 charge quantity corresponding to the data signal ID held 
on the storage capacitor C1 the current having the cur- 
rent levels according to the conduction states of the driv- 
ing transistor Q20 is supplied to the organic EL element 
21 as a driving current. 
so [01 13] The reset operations are carried out by turning 
OFF the switching transistor Q21 and the first switch Q1 
and turning ON the switching transistor Q22 and the 
second switch Q2. By doing so, the reset voltage Vr is 
supplied to the storage capacitor C1 through the switch- 
55 ing transistor Q22, thereby setting the driving transistor 
Q20 in the OFF state. 

[01 14] The pixel circuit shown in Fig. 1 0 may be also 
operated in accordance with the timing charts shown in 
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Figs 4 and 5. In this case, it is preferable that the switch- 
ing transistor Q21 and the switching transistor Q22 be 
turned ON only in the set time interval T1 and the switch- 
ing transistor Q22 is turned ON in the reset time interval 
T2, so that the voltage signal transmitting lines Zp and 
the pixel circuit 20 can be electrically connected. 
[0115J In addition, as shown in Fig. 11, the pixel circuit 
having a reset transistor Q31 in addition to the pixel cir- 
cuit shown in Fig. 7 may be employed. In the pixel circuit 
shown in Fig. 11 , the reset voltage Vr and the driving 
voltage Vdd are shared, and therefore it is unnecessary 
to particularly provide a circuit for generating the reset 
voltage Vr. 

[0116] By turning ON the reset transistor Q31, the 
driving voltage Vdd is supplied to the gate of the driving 
transistor Q20 and the charge quantity corresponding 
to the driving voltage Vdd is held on the storage capac- 
itor C1 , so that the driving transistor Q20 Is turned OFF. 
[01 17] In this state, if the reset transistor Q31 is turned 
OFF, the OFF state of the driving transistor Q20 is held 
until the writing of the next data signal ID. 
[01 1 8] Of course, at the time of the writing of the data 
signal ID, the reset transistor Q31 is set to be in the OFF 
state. 

[01 19] The pixel circuit shown in Fig. 11 may be also 
operated in accordance with the timing charts shown in 
Figs 4 and 5. In this case, it is preferable that the switch- 
ing transistor Q21 and the switching transistor Q22 be 
turned ON only in the set time interval T1 and the switch- 
ing transistor Q31 is turned ON in the reset time interval 
T2, so that the driving voltage Vdd and the driving tran- 
sistor Q20 can be electrically connected. 
[0120] In addition, other constructions may be em- 
ployed. In the pixel circuit shown in Fig. 6, by turning 
OFF the light emitting interval control transistor 023, the 
organic EL element 21 may be reset. 
[0121] The pixel circuit may be also operated in ac- 
cordance with the timing charts shown in Figs 4 and 5. 
In this case, it is preferable that the switching transistor 
Q21 and the switching transistor Q22 be turned ON only 
in the set time interval T1 and the light emitting interval 
control transistor Q23 be turned OFF in the reset time 
interval T2, so that the electrical connections of the driv- 
ing transistor Q20 and the organic EL element 21 can 
be disconnected. 

[0122] In addition, since the reset operation can be 
carried out only by the conduction control of the light 
emitting interval control transistor Q23, it is unnecessary 
to particularly provide the reset voltage generating cir- 
cuit 30b, but it is probable to provide it in the case where- 
in the charge quantity of the storage capacitor C1 or the 
data line needs to be reset. 

[01 23] In the aforementioned embodiment, if the time 
interval from the time of writing of a data signal in a pixel 
circuit starts to the time subsequently to writing of a data 
signal in a pixel circuit starts is defined as an one frame, 
a reset operation is carried out over any one pixel circuit 
within the one frame, so that it is possible to use the time 



interval in which the reset operation is carried out as a 
preparation time for generating or supplying a next data 
signal. By doing so, it is possible to reduce the loads of 
the data line driving circuit for driving data lines or a cir- 

5 cuit for supplying reset control signals. 

[0124] In addition, in a case wherein all of the data 
signals are serially applied to pixel circuits disposed on 
the panel from a data line driving circuit embedded in 
an externally mounted IC, the external terminals for 

10 transmitting the data signals to the panel from the ex- 
ternally mounted IC must be disposed to correspond to 
the number of data lines above the panel. However, the 
time interval in which the reset operation is carried out 
can be used as the time interval in which the serial trans- 

15 mission of the data signal is carried out, so that it is pos- 
sible to reduce the number of the external terminals. 
[0125] Particularly, since the pixel circuits shown in 
Figs 6, 7, 1 0 and 1 1 in which the current signals are ap- 
plied as data signals need to ensure enough time to car- 

20 ry out the serial transmission of the data signals, the 
aforementioned effect is more dominating. 
[0126] In addition, the aforementioned embodiment 
may be modified as follows. 

[01 27] In the aforementioned embodiment, all the pix- 

25 el circuits 20R, 20G, 20B on the selected scanning lines 
are simultaneously set or reset. In other words, as 
shown in Fig. 4, all the pixel circuits 20R, 20G, 20B are 
set or reset in one cycle of scanning line Y1 (setting) -> 
scanning line Y4 (resetting) -> scanning line Y2 (setting) 

30 _> scanning line Y5 (resetting) -> scanning line Y3 (set- 
ting) scanning line Y6 (resetting) -» scanning line Y4 
(setting) -» scanning line Y1 (resetting) -» scanning line 
Y5 (setting) -> scanning line Y2 (resetting) -> scanning 
line Y6 (setting) -> scanning line Y3 (resetting). 

35 [0128] With three cycles thereof, all the pixel circuits 
20R, 20G, 20B may be set or reset by separately con- 
trolling each of the pixel circuits 20R, 20G, 20B of every 
color. In this case, in Fig. 4, the red pixel circuit 20R in 
each of the scanning lines Y1 to Y6 is set or reset in the 

40 first cycle. The green pixel circuit 20G in each of the 
scanning lines Y1 to Y6 is set or reset in the second 
cycle. The blue pixel circuit 20B in each of the scanning 
lines Y1 to Y6 is set or reset in the third cycle. 
[0129] By doing so, it is possible to adjust the light 

45 emitting time interval of each of the pixel circuits corre- 
sponding to the each color. 

[0130] Furthermore, the principle of the present in- 
vention can be employed in the below mentioned con- 
struction. 

50 [0131] Although the aforementioned embodiment is 
implemented with the pixel circuit 20 as the electronic 
circuit to have appropriate effects, it may be implement- 
ed with electronic circuits having various electro-optical 
elements such as, for example, LEDs, FEDs, inorganic 

55 EL elements, liquid crystal elements, electron emitting 
elements, or plasma light emitting elements besides the 
organic EL element 21 . It may be implemented with stor- 
age devices such as RAM. 
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[0132] Although the present invention is adapted to 
the electro-optical apparatus driven by a driving method 
using analog data signal in aforementioned embodi- 
ment, the present invention may be also adapted to an 
electro-optical apparatus driven by a digital driving 
method such as time division gradation method, or area 
gradation method. 

[01 33] Although one voltage is used as the reset volt- 
age Vr in the aforementioned embodiment, a plurality of 
voltages may be used as the reset voltages Vr. 
[01 34] Although the reset voltage Vr is used as reset 
control signal in the aforementioned embodiment, a cur- 
rent signal may be used. 

[01 35] Although the organic EL display is the one that 
the pixel circuits 20R, 20G, 20B for each color are dis- 
posed to three color organic ELelements21 inthe afore- 
mentioned embodiment, the present invention may be 
adapted to EL displays constructed with pixel circuits 
having EL elements having one color, two colors, or four 
colors or more. 

[Comparative Examples] 

[0136] In addition, for comparison with the aforemen- 
tioned embodiment, the case that the writing of the data 
is firstly carried out over all the pixel circuits and then 
the resetting is carried out in the electro-optical appara- 
tus comprising the pixel circuits shown in Fig. 12 will be 
described. 

[0137] Fig. 12 is a timing chart illustrating light emit- 
ting time intervals and reset time intervals in each of the 
scanning lines in the screen display. Y1 to Yn (n is an 
integer and n = 6 in this figure for convenience of de- 
scription) denote each of the scanning lines, respective- 
ly. T1 denotes a set time interval (the time interval for 
inputting a data signal to each of the pixel circuits) and 
T2 denotes a reset time interval. Therefore, each of the 
scanning lines Y1 to Y6 is selected at a scanning line 
driving circuit in the set time interval T1 and the reset 
time interval T2. In addition, data signals are applied to 
the pixel circuits connected to the selected scanning 
lines in the set time interval T1 . In addition, the reset 
voltages from a reset voltage generating circuit are ap- 
pl ied to the pixel circuits connected to the selected scan- 
ning lines in the reset time interval T2. Therefore, a light 
emitting time interval T3 starts from the start of the set 
time interval T1 to the start of the reset time interval T2. 
[0138] As shown in Fig. 1 2, the scanning lines are se- 
lected from the scanning lines Y1 to Y6 one by one in 
the scanning line driving circuit, data signals are written 
in each of the pixel circuits on the selected scanning 
lines during the selection time interval (set time interval 
T1 ) . At that time, the data signals are written, so that the 
organic EL elements of the pixel circuits emit light with 
luminescence corresponding to the data signals. Next, 
when the writing of the data signals up to the scanning 
line Y6 are completed (in other words, the writing of the 
one frame is completed), the scanning line driving circuit 



selects subsequently the scanning lines from the scan- 
ning lines Y1 to Y6 one by one, and the reset voltages 
are written in each of the pixel circuits on the selected 
scanning lines during the selection time interval (reset 
5 time interval T2). At that time, the reset voltages are writ- 
ten, so that the organic EL elements of the pixel circuits 
have luminescence of zero. Under the state, the writing 
of the next data signal waits. 

[0139] However, as noted from Fig. 12, since the 
io scanning lines Y1 to Y6 are selected one by one from 
the scanning line Y1 to the scanning line Y6, the set time 
intervals T1 of each of the scanning lines Y1 to Y6 are 
concentrated on a short time interval Tp . Moreover, sim- 
ilar thereto, the reset time intervals of each of the scan- 
's ning lines Y1 to Y6 are also concentrated on a short time 
interval Tr, For these reason, in the aforementioned em- 
bodiment, the reset operation is carried out over any one 
of the pixel circuits before the data signals are applied 
to all the pixel circuits. By doing so, it is possible to al- 
20 (eviate the concentration of the time intervals in which 
the writing of the data signals is carried out. 

[Second Embodiment] 

25 [0140] Next, the application of the electronic appara- 
tus of the organic EL display 10 which is the electronic 
device described in the first embodiment will be de- 
scribed with reference to Figs 13 and 14. The organic 
EL display 1 0 is able to be applied to various electronic 

30 apparatuses such as portable type personal computers, 
mobile phones, digital cameras. 
[0141] Fig. 13 is a perspective view illustrating a con- 
struction of a portable type personal computer. In Fig. 
13, the personal computer 60 comprises a main body 

35 62 having a keyboard 61 and a display unit 63 using the 
aforementioned organic EL display 10. In this case, the 
display unit 63 using the organic EL display 10 has the 
same effects as the aforementioned embodiment. As a 
result, it is possible for the personal computer 60 to im- 

*o plement image display without any defect. 

[01 42] Fig. 1 4 is a perspective view illustrating a con- 
struction of a mobile phone. In Fig. 1 4, the mobile phone 
comprises a plurality of manipulating buttons 71 , a re- 
ceiver portion 72, a transmitting portion 73, and adisplay 

43 unit 74 using the organic EL display 1 0. In this case, the 
display unit 74 using the organic EL display 1 0 has the 
same effects as the aforementioned embodiment. As a 
result, it is possible for the mobile phone 70 to implement 
image display without any defect. 

so 

Claims 

1 . An electronic device comprising: 

55 

a plurality of unit circuits disposed correspond- 
ing to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit cir- 
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curt comprising electronic elements; and 
a control circuit for generating reset control sig- 
nals to carry out reset operations of resetting to 
predetermined states the electronic elements 
which are included in at least one unit circuit 5 
among the plurality of unit circuits, 

wherein output of data signals to the plurality 
of data lines and the reset operations are alternately 
carried out. *o 

2. An electronic device comprising: 

a plurality of unit circuits disposed correspond- 
ing to intersections of a plurality of scanning '5 
lines and a plurality of data lines, each unit cir- 
cuit comprising electronic elements, data sig- 
nals and reset control signals for resetting the 
electronic elements to predetermined states 
being supplied to the plurality of unit circuits; 20 
and 

a scanning line driving circuit for selecting a 
scanning line from the plurality of scanning 
lines in accordance with the supplied data sig- 
nals, 25 

wherein the scanning line driving circuit sup- 
plies scanning signals to the plurality of scanning 
lines so that a first scanning line which is selected 
from the plurality of scanning lines in order to apply 30 
the data signal to a first unit circuit among the plu- 
rality of unit circuits is not adjacent to a second 
scanning line which is selected from the plurality of 
scanning lines in order to subsequently supply the 
data signal to a second unit circuit among the plu- 35 
rality of unit circuits other than the first unit circuit; 
and 

wherein during the time interval from the time 
that the data signal is supplied to the first unit circuit 
to the time that the data signal is supplied to the *o 
second unit circuit, the reset control signal is sup- 
plied to a third unit circuit other than the first unit 
circuit and the second unit circuit 

3. The electronic device according to Claim 2, wherein 
among the plurality of scanning lines, a third scan- 
ning line corresponding to the third unit circuit is ad- 
jacent to the first scanning line and the second 
scanning line. 

so 

4. An electronic device comprising: 

a plurality of unit circuits disposed correspond- 
ing to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit cir- 55 
cuit comprising electronic elements, data sig- 
nals and reset control signals for resetting the 
electronic elements to predetermined states 



being supplied to the plurality of unit circuits; 
and 

a scanning line driving circuit for selecting a 
scanning line from the plurality of scanning 
lines in accordance with the supplied data sig- 
nals, 

wherein the scanning line driving circuit sup- 
plies scanning signals to the plurality of scanning 
lines so that a first scanning line which is selected 
from the plurality of scanning lines in order to apply 
the data signal to a first unit circuit among the plu- 
rality of unit circuits is adjacent to a second scan- 
ning line which is selected from the plurality of scan- 
ning lines in order to subsequently supply the data 
signal to a second unit circuit among the plurality of 
unit circuits other than the first unit circuit; and 

wherein during the time Interval from the time 
that the data signal is supplied to the first unit circuit 
to the time that the data signal is supplied to the 
second unit circuit, the reset control signal is sup- 
plied to a third unit circuit other than the first unit 
circuit and the second unit circuit. 

5. The electronic device according to Claim 4, wherein 
a third scanning line corresponding to the third unit 
circuit among the plurality of scanning lines is not 
adjacent to the first scanning line and the second 
scanning line. 

6. An electronic device comprising: 

a plurality of unit circuits disposed correspond- 
ing to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit cir- 
cuit comprising electronic elements, data sig- 
nals and reset control signals for resetting the 
electronic elements to predetermined states 
being supplied to the plurality of unit circuits; 
and 

a scanning line driving circuit for selecting a 
scanning line from the plurality of scanning 
lines in accordance with the supplied data sig- 
nals, 

wherein the scanning line driving circuit alter- 
nately selects scanning lines for supplying the data 
signals thereto and scanning lines for supplying the 
reset control signals thereto. 

7. An electronic device comprising: 

a plurality of unit circuits disposed correspond- 
ing to intersections of a plurality of scanning 
lines and a plurality of data lines, each unit cir- 
cuit comprising a first transistor which is con- 
trolled by a scan signal applied through the cor- 
responding scanning line among the plurality of 
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scanning lines, a storage element for holding a 
data signal applied through the first transistor, 
a second transistor whose conduction state is 
set in accordance with the data signals held at 
the storage element, and electronic elements s 
having applied thereto voltages or currents 
having voltage levels or current levels in ac- 
cordance with the conduction state of the set 
second transistor; 

a data line driving circuit for outputting the data to 
signals to the plurality of data lines; and 
a scanning line driving circuit for supplying the 
scan signals to the plurality of unit circuits, 

wherein during the time interval from the time *5 
that the data signal is supplied to a first unit circuit 
among the plurality of unit circuits to the time that 
the data signal is supplied to a second unit circuit 
other than the first unit circuit, a reset control signal 
for substantially turning off the second transistor in 20 
the storage element is supplied to a third unit circuit 
other than the first unit circuit and the second unit 
circuit through the corresponding data line among 
the plurality of data lines. 

25 

8. The electronic device according to Claim 7, wherein 
the first scanning line of the plurality of scanning 
lines, corresponding to the first unit circuit is adja- 
cent to the second scanning line, of the plurality of 
scanning lines, corresponding to the second unit 30 
circuit, and 

wherein a third scanning line of the plurality of 
scanning lines, corresponding to the third unit circuit 
is not adjacent to the first scanning line and the sec- 
ond scanning line. 35 

9. An electronic device according to Claim 7, wherein 
the first scanning line, of the plurality of scanning 
lines, corresponding to the first unit circuit is adja- 
cent to the third scanning line, of the plurality of *o 
scanning lines, corresponding to the third unit cir- 
cuit, and 

wherein the second scanning line, of the plu- 
rality of scanning lines, corresponding to the second 
unit circuit is not adjacent to the first scanning line, 49 
of the plurality of scanning lines, corresponding to 
the first unit circuit. 

10. The electronic device according to Claim 8 or 9, 
wherein when the reset control signal is supplied to 50 
the third unit circuit, the third scanning line is select- 
ed and the reset control signal is supplied to the 
storage element through the first transistor of the 
third unit circuit. 

55 

11. The electronic device according to any one of 
Claims 1 to 10, wherein the data signals are multi- 
valued. 



12. The electronic device according to any one of 
Claims 1 to 11 , wherein current signals are applied 
as the data signals. 

13. The electronic device according to any one of 
Claims 1 to 12, wherein the electronic elements are 
EL elements. 

14. The electronic device according to Claim 1 3, where- 
in the EL elements comprise light emitting layers 
which are made of organic materials. 

1 5. A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising the 
steps of : 

supplying a data signal to a first unit circuit 
among the plurality of unit circuits through the 
corresponding data line among the plurality of 
data lines; 

supplying a reset control signal for resetting to 
predetermined states the electronic elements 
which are included in a third unit circuit, other 
than the first unit circuit and the second unit cir- 
cuit, among the plurality of unit circuits; and 
supplying a data signal to a second unit circuit 
other than the first unit circuit among the plural- 
ity of unit circuits through the corresponding da- 
ta line among the plurality of data lines. 

16. The method of driving an electronic device accord- 
ing to Claim 15, wherein a scanning line which is 
selected from the plurality of scanning lines in order 
to apply the data signal to the first unit circuit is ad- 
jacent to the scanning line corresponding to the 
third unit circuit among the plurality of scanning 
lines. 

1 7. A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising the 
steps of: 

selecting one scanning line from the plurality of 
scanning lines in order to apply a data signal to 
a first unit circuit among the plurality of unit cir- 
cuits; 

selecting a scanning line which is not adjacent 
to the one scanning line which is selected to 
apply the data signal to the first unit circuit in 
order to apply the data signal to a second unit 
circuit other than the first unit circuit; and 
supplying a reset control signal to a third unit 
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circuit other than the first unit circuit and the 
second unit circuit in order to reset the electron- 
ic elements which are included in the third unit 
circuit during the time interval from the time that 
the data signal is applied to the first unit circuit 
to the time that the data signal is applied to the 
second unit circuit. 

18. A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising the 
steps of: 

selecting one scanning line from the plurality of 
scanning lines, and supplying data signals from 
the corresponding data lines to each of the unit 
circuits corresponding lo the selected scanning 
line; and 

supplying reset control signals to unit circuits 
which are disposed to correspond to at least 
one scanning line among scanning lines other 
than the scanning lines adjacent to the selected 
scanning line in order to reset the electronic el- 
ements which are included in the unit circuits 
to predetermined states. 

19. A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising the 
steps of: 

selecting one scanning line from the plurality of 
scanning lines, and supplying data signals from 
the corresponding data lines to each of the unit 
circuits corresponding to the selected scanning 
line; and 

selecting at least one scanning line among the 
scanning lines otherthan the selected scanning 
line, and supplying reset control signals to unit 
circuits corresponding to the at least one se- 
lected scanning line through corresponding da- 
ta lines of the plurality of data lines in order to 
reset the electronic elements to predetermined 
states. 

20. A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising a step 
of supplying reset control signals to at least one unit 
circuit among the plurality of unit circuits in order to 
reset the electronic elements to predetermined 
states during the time interval from the time that 
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writing of data signals to the unit circuits starts to 
the time that subsequent writing of data signals to 
the unit circuits starts. 

21 . A method of driving an electronic device comprising 
a plurality of unit circuits disposed corresponding to 
intersections of a plurality of scanning lines and a 
plurality of data lines, each unit circuit comprising 
electronic elements, the method comprising the 
step of: 

supplying, during the time interval from the time 
that writing of data signal to a unit circuit starts 
to the time that subsequent writing of data sig- 
nals to the unit circuit starts, reset control sig- 
nals to at least one unit circuit other than the 
unit circuit among the plurality of unit circuits in 
order to reset the electronic elements to prede- 
termined states. 

22. The method of driving an electronic device accord- 
ing to any one of Claims 15 to 21 , wherein multi- 
valued or analog signals are applied as the data sig- 
nals. 

23. The method of driving an electronic device accord- 
ing to any one of Claims 15 to 22, wherein current 
signals are applied as the data signals. 

24. The method of driving an electronic device accord- 
ing to any-one of Claims 15 to 23, wherein each of 
the plurality of unit circuits comprises: 

a first transistor which is controlled by a scan 
signal applied through the corresponding scan- 
ning line among the plurality of scanning lines; 
a storage element for holding the data signal 
and the reset control signal applied through the 
first transistor as an electrical quantity corre- 
sponding thereto; and 

a second transistor whose conduction state is 
set in accordance with the electrical quantity 
held at the storage element, the second tran- 
sistor supplying to the electronic elements a 
voltage or current having a voltage level or cur- 
rent level corresponding to the conduction 
state, 

wherein the reset control signal is supplied to 
the storage element to substantially turn off the con- 
duction state of the second transistor, thereby to 
stop supplying voltage or current to the electronic 
elements. 

25. The method of driving an electronic device accord- 
ing to any one of Claims 1 5 to 24, wherein the elec- 
tronic elements are EL electronic elements. 
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26. An electronic apparatus comprising an electronic 
device according to any one of Claims 1 to 14. 
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[Fig. 7] 
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[Fig. 8] 
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(Fig. 9] 
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[Fig. 12] 
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